The past 25 years have witnessed the field of molecular pathology evolving from an imprecisely defined discipline to a firmly established medical subspecialty that plays an essential role in patient care. During this time, the training, certification, and licensure requirements for directing and performing testing in a molecular pathology or molecular diagnostics laboratory have become better defined. 
The past 25 years have witnessed the field of molecular pathology evolving from an imprecisely defined discipline to a firmly established medical subspecialty that plays an essential role in patient care. During this time, the training, certification, and licensure requirements for directing and performing testing in a molecular pathology or molecular diagnostics laboratory have become better defined. The purpose of this document is to describe the various board certifications available to individuals seeking certification in molecular diagnostics at the level of laboratory director, supervisor, or technologist. Several national organizations offer certification in molecular pathology or molecular diagnostics for doctoral-level clinical scientists to function as the director of a molecular diagnostics laboratory. 1 This update includes certification and licensing requirements for laboratory technologists.
Overview of Certification Routes in Molecular Diagnostics
The qualifications of laboratory director for a laboratory that performs high complexity testing are defined in subpart M, section 493. ican Board of Internal Medicine (AIBM)] or at least 2 years of experience directing or supervising high complexity testing also meet these qualification standards. Doctoral-level clinical scientists also satisfy the requirements for laboratory director, provided they are certified by a board approved by the U.S. Department of Health and Human Services (HHS) ( Tables 1 and 2 ). Licensure must be by the state in which the laboratory is located.
The subspecialty of molecular diagnostics has grown dramatically in both scope and scale over recent years. Recognizing the need to prepare future directors of molecular diagnostic laboratories, Molecular Genetic Pathology (MGP) fellowship training programs accredited by the Accreditation Council of Graduate Medical Education (ACGME) recently became available for eligible medical doctors. Board certification in MGP is offered jointly by the ABP and the American Board of Medical Genetics (ABMG). Although MGP certification is not a CLIA requirement for laboratory director, it provides the opportunity to gain additional experience and ability in directing a molecular diagnostics laboratory. Recognizing that the distinctions between molecular pathology and molecular diagnostics are imprecise, the two terms are used interchangeably in this document; a distinction is made only when necessary to comply with the wording used by specific certification agencies.
Of the HHS-approved boards that offer certification for doctoral-level clinical scientists, the ABMG, the American Board of Bioanalysis (ABB), and the American Board of Clinical Chemistry (ABCC) provide specific certification in molecular diagnostics for individuals with a Ph.D. degree. For non-director-level laboratory professionals, such as laboratory supervisors and technologists, the ABB, the American Society for Clinical Pathology (ASCP), and the American Association of Bioanalysts (AAB) also offer certification in molecular diagnostics. 
Medical Doctors: Certification in Molecular Diagnostics

American Board of Pathology and American Board of Medical Genetics
Certification in MGP is available from the ABP and the ABMG to physicians who have primary certification from one of those boards. These professional organizations cooperatively function to determine the standards and content of the MGP subspecialty examination and to certify the qualifications of the applicants. Accreditation of MGP training programs began in 2002. Applicants must complete at least 1 year of MGP training in an ACGME-accredited fellowship program (http://www.acgme.org/adspublic).
MGP training programs are a joint function of the departments of pathology and the departments and/or divisions of medical genetics at the participating institutions. MGP training programs are structured to provide applicants with a functional understanding of the molecular principles and technologies used in the diagnosis, management, and treatment of Mendelian genetic disorders, neoplasia, infectious diseases, histocompatibility, and disorders of human development.
Eligibility
Pathologist applicants seeking certification in MGP from the ABP must be certified in anatomic pathology and/or clinical pathology by the ABP and have completed an ACGME-accredited MGP fellowship program. Certification in MGP via the ABMG is available to physicians with primary certification by the ABMG in clinical genetics who have completed 1 year of training in an ACGMEaccredited MGP fellowship program. Individuals applying for MGP certification must hold a currently valid, full, and unrestricted state medical license to practice medicine or osteopathy in the United States or Canada. Applicants are required to complete all certification requirements within 5 years from completion of their training, or within 5 years from the date of their primary certification, whichever is later. Once an applicant is qualified by the ABP or ABMG, he or she is permitted to take the MGP examination a maximum of five times.
Examination
The first MGP examination was offered in 2001 and examinations were given every 2 years until 2011. As of 2011, the MGP examination is offered annually. The MGP subspecialty examination is a 1-day, computer-based examination consisting of 300 questions. The examination is divided into a written section (100 questions) and a practical section (200 questions). All questions are multiple choice, and applicants must pass both the written and practical sections to pass the MGP examination. During the 2007 and 2009 MGP examination cycles, a total of 106 individuals took the MGP examination for the first time. Before 2007, individuals were permitted to take the MGP examination without completing a 1-year ACGME-accredited MGP fellowship by documenting sufficient experience in MGP (the so-called experience pathway). Beginning in 2007, all applicants are required to complete at least 1 year of training in an ACGMEaccredited MGP fellowship. Individuals applying for the MGP subspecialty examination must complete their training by October 1 of the year of application. To demonstrate sufficient competencies for the MGP subspecialty, applicants are required to submit a logbook documenting their role and level of participation in 150 clinical cases (http://www.abpath.org/FormsApps.htm).
Maintenance of Certification
The ABP began issuing time-limited certificates in 2006, and consequently ABP certification expires on December 31 of the 10th year after issuance of the original certification. In addition, individuals who passed their primary certification examination in 2006 or later are required to participate in the maintenance of certification (MOC) process to maintain their board certification (http:// www.abpath.org/MOCIndex.htm). MOC was instituted as part of a growing focus on quality health care in the United States and provides a mechanism for an individual to demonstrate his or her commitment to quality patient care, quality improvement, and professional development. MOC is a 10-year process beginning immediately after board certification is obtained from the ABP. Requirements for MOC are divided into four general areas: Part 1, evidence of professional standing; Part 2, evidence of commitment for lifelong learning and involvement in periodic self-assessment; Part 3, evidence of cognitive expertise; and Part 4, evidence of successful evaluation of performance in practice. Each of these main areas has specific requirements that must be satisfied and documented at 2-year checkpoints throughout the 10-year MOC cycle. MGP fellowship training in an ACGME-accredited fellowship program satisfies the Part 2 and Part 4 requirements for a 2-year period. During year 8 of the 10-year cycle, an MOC examination must be satisfactorily completed. The ABP recognizes the breadth and scope of pathology practice and consequently plans to offer a 150-question MGP MOC examination.
Medical doctors are eligible for certification in molecular diagnostics by the ABMG, ABCC, and ABB, which is also open to doctoral-level clinical scientists, as described below.
Doctoral-Level Clinical Scientists: Certification in Molecular Diagnostics
American Board of Medical Genetics
The ABMG is recognized by the American Board of Medical Specialties and certifies individuals who apply genetics to medical care in several specialties: clinical genetics, clinical biochemical genetics, clinical cytogenetics, and clinical molecular genetics (http://www.abmg.org/ pages/training_options.shtml). The ABMG clinical molecular genetics (CMG) specialty focuses on molecular discovery of and laboratory testing for mutations associated with human disease. 
Eligibility
Examination
The CMG examination is offered annually at an examination center managed by Prometric (Baltimore, MD) and consists of two parts: a 3-hour general examination and a 2.5-hour CMG specialty examination. Both parts consist of multiple choice questions, and both parts of the examination must be passed on the same test date for certification. Applicants who do not pass the examination after three consecutive examination cycles are required to complete an additional 24 months of ABMG-accredited CMG postdoctoral training.
Maintenance of Certification
Examinees who pass both portions of the certification examination are diplomates of the ABMG for a 10-year period. Diplomates certified in 1993 or later are required to participate in the four-part MOC program (http://www. abmg.org/pages/maint_definitions.shtml). 
American Board of Clinical Chemistry
Eligibility
Applicants must possess an earned Ph.D. or an equivalent doctoral degree in biochemistry, molecular biology, or another of the natural sciences, or an M.D. degree from an appropriately accredited university or college acceptable to the Board. In addition, applicants must have satisfactorily completed a minimum of 30 semester hours (or equivalent) in undergraduate and/or graduate level courses in biochemistry, molecular biology, or related fields taken at institutions acceptable to the Board. Hands-on laboratory research experience in molecular biology may be substituted for coursework if the applicant's personal experience in the laboratory is documented by a laboratory director, with 1 full year of laboratory work equated to 10 semester hours
aspx).
Before admission to examination, the applicant must demonstrate 5 years of full-time (or equivalent part-time) diverse professional experience in clinical molecular diagnostics. The experience must be obtained subsequent to conferral of the doctoral degree and in laboratories or institutions maintaining standards in molecular diagnostics that are acceptable to the Board. Exceptions to these professional requirements may be made if, before admission to examination, the applicant has completed 2 or more years of full-time (or equivalent part-time) diverse professional experience in clinical molecular diagnostics and has successfully completed requirements for diplomate status from one of these boards: the ABCC, ABMG, ABP, American Board of Medical Microbiology (ABMM), American Board of Medical Laboratory Immunology (AB-MLI), or American Board of Histocompatibility and Immunogenetics (ABHI). Applicants from or graduates of postdoctoral training programs accredited by the Commission for Accreditation in Clinical Chemistry (http://www.comacc.org/ Pages/default.aspx) who have passed the ABCC examination in either clinical chemistry or toxicological chemistry may be admitted to the molecular diagnostics examination on documentation of 1 year of focused experience in molecular diagnostics.
Examination
Applicants must successfully pass the ABCC Molecular Diagnostics examination for DABCC certification. The multiple choice, 3-hour examination is offered twice per year. The examination tests knowledge of inherited disease testing, infectious disease testing, identity testing, oncology, pharmacogenetics, and general laboratory principles.
Maintenance of Certification
As of January 1, 2004, Diplomates of the ABCC must document 50 contact hours of continuing education credit every 2 years to maintain listing in the directory of active diplomates.
American Board of Bioanalysis
Certification by the ABB is based on an individual's education, experience, and knowledge of the field in which the certification is granted. Three certifications in Molecular Diagnostics are offered by the ABB: Technical Supervisor (TS), Bioanalyst Clinical Laboratory Director (BCLD), and High Complexity Clinical Laboratory Director (HCLD). Both BCLD and HCLD certifications satisfy CLIA 1988 requirements for laboratory director in most states.
Eligibility
Eligibility criteria for BCLD and HCLD certification are listed in Table 3 .
Examination
Examination requirements for BCLD and HCLD certification are listed in Table 3 .
Maintenance of Certification
To maintain their ABB certification, BCLD and HCLD laboratory directors are required to participate in the Professional Education Enrichment Renewal program, which consists of 24 contact hours (2.4 CEU) of acceptable continuing education every 2 years.
Supervisors and Technologists: Certification in Molecular Diagnostics
American Board of Bioanalysis
The ABB offers TS certification in molecular diagnostics. The TS(ABB) designation is for individuals who are responsible for the technical and scientific oversight of a laboratory performing high complexity testing, but who do not fulfill CLIA 1988 requirements for laboratory director.
Eligibility
Eligibility criteria for TS(ABB) certification are listed in Table 4 .
Examination
TS applicants must pass an ABB examination in molecular diagnostics, but are not required to take the general knowledge examination that is required for director applicants.
Maintenance of Certification
Supervisors are required to participate in the Professional Education Enrichment Renewal program to maintain their ABB certification; this program consists of 24 contact hours (2.4 CEU) of acceptable continuing education every 2 years.
American Society for Clinical Pathology Board of Certification
The Pass an ABB examination in general knowledge and in at least one (1) the clinical laboratory disciplines described (eg, molecular diagnostics) Either completion of a clinical laboratory training program approved or accredited by an accrediting agency approved by the HHS (eg, ABHES, NAACLS) or at least three (3) months of documented laboratory training in each specialty in which the individual performs high complexity testing *Requirements differ for applicants seeking certification in California and include the added requirement of at least 60 semester hours from an accredited college or university, of which at least 36 units are in physical and biological sciences with an emphasis on applied clinical science and include 6 semester hours of biology and 6 of chemistry. Full detail is available at (http://www.aab.org/aab/Application_MLT_California.asp). † For the AAB, the equivalent of an associate degree is defined as 60 semester hours, of which 24 semester hours are either medical laboratory technology courses or 6 semester hours of chemistry, 6 semester hours of biology, and 12 semester hours of courses in chemistry, biology, or medical laboratory technology in any combination. 
Eligibility
Eligibility criteria for MB(ASCP) certification are listed in Table 4 .
Examination
Applicants must successfully pass the MB(ASCP) certification examination. The examination is divided into four subtests: molecular science (25% to 30%), molecular techniques (35% to 40%), laboratory operations (15% to 20%), and applications of molecular testing (15% to 20%). A total score of 400 points is required to pass the examination. 
Maintenance of Certification
American Association of Bioanalysts Board of Registry
The AAB Board of Registry (ABOR; http://www.aab.org/ aab/AAB_Board_of_Registry.asp) is an independent credentialing agency organized in 1962 that functions to identify individuals who satisfy the requirements for certification as Medical Technologist MT(AAB) or Medical Laboratory Technician MLT(AAB). The MT(AAB) and MLT(AAB) certification examinations satisfy licensing requirements for 11 of the 12 states ( Table 5 ) that require laboratory technologists or laboratory technicians to pass certifying or licensure examinations; New York is the exception. MT(AAB) certification is offered in one or more of the following eight disciplines: chemistry, hematology, immunology, immunohematology, microbiology, andrology, embryology, and molecular diagnostics. Generalist certification is also offered for both MT(AAB) and ML-T(AAB), covering chemistry, hematology, immunology, immunohematology, and microbiology. The major differences between the MT(AAB) and MLT(AAB) are responsibility and supervisory roles in the laboratory; those with MT(AAB) certification may perform high complexity procedures with minimal supervision; those with MLT(AAB) certification perform waived and moderately complex clinical laboratory procedures under the supervision of a laboratory director, supervisor, or MT(AAB) technologist.
Eligibility
Eligibility criteria for ABOR certification are listed in Table 4 .
Examination
The MT(AAB) examinations are offered in two formats: a discipline-specific examination or a Generalist examination. Applicants taking the MT(AAB) certification examination by discipline must successfully pass an examination in basic knowledge and an examination in at least one discipline. Applicants taking either the MT(AAB) or MLT(AAB) Generalist certification examinations must successfully pass an examination in basic knowledge and examinations in all of the following individual disciplines: chemistry, hematology, immunology, immunohematology, and microbiology. Applicants who take the Generalist examination are required to meet a minimum score in each of the disciplines, as well as a minimum overall score. Both examinations were offered five times in 2011.
Maintenance of Certification
All individuals certified by the AAB Board of Registry are required to revalidate their certification annually. A new certificate is issued each year, documenting the individual's certification status. Certificants who document a minimum of 1.2 CEUs (12 contact hours) in a calendar year will be
